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high frequencies generated by said high-frequency signal 
generating step; 

a second oversampling step for oversampling an 
addition output of said adding step at a sampling frequency of 
n (n is the positive integer z 2) X fs (Hz) ; and 

a a£ modulating step for converting a multi-bit 
digital signal oversampled by said second oversampling step 
into a 1-bit digital signal. 



REMARKS 

Claims 1-25 remain in the application and have been 



amended hereby. v 

As will be notied from the Declaration, Applicants are 
citizens and residents of Japan and this application originated 
there . 

Accordingly, the amendments to the specification are 
made to place the application in idiomatic English, and the 
claims are amended to place them in better condition for 
examination . 

An early and favorable examination on the merits is 
earnestly solicited . 

Re spe c t f u 1 ly submi t ted, 
COOPER Sc DUNHAM 



Jay H . Maioli 
Reg. No. 27,213 

JHM/HYL : n j 



21 



7217/66555 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 



IN THE ABSTRACT 
Please amend the abstract by rewriting same to read as 

follows . 

- -A normalizer normalizes the power of a dither signal 
calculated by a power calculator based on the [basis of ] average 
power of a PCM signal in [a] the range of 18 kHz to 20 kHz, 
[which] wherein the average power is calculated by [a] the power 
calculator. An oversampling processor oversamples the PCM signal 
with a quantization frequency of 44.1 kHz and a quantization word 
length of 16 bits, [which] wherein the PCM signal is inputted 
from an input terminal [,] at a sampling frequency of 2 X 44.1 
kHz, and then supplies an output of the oversampling process [ing] 
to an adder. The adder adds the normalized output from the 
normalizer to the oversampling output from the oversampling 
processor, and then supplies the addition output to an 
oversampling processor. -- 



IN THE CLAIMS 

Please amend claims 1-25 by rewriting same to read as 
follows : 

(Amended) A digital signal processing apparatus for 
converting a first digital signal having a sampling frequency of 
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fs (Hz) and a [multi-bit] plurality of bits as [a] quantization 
[bit] bits into a second digital signal having a sampling 

frequency of m (m is a positive integer ^ 2) X n (n is a positive 

integer z 2) X fs (Hz) and one bit as a quantization bit, said 

digital signal processing apparatus comprising: 
' [a] frequency analyzing means for subjecting said first 

digital signal inputted thereto to frequency analysis processing; 

[a] first noise level calculating means for calculating 

an average noise level of a predetermined range, of said first 

digital signal based on [the basis of] a result of the frequency 

analysis obtained by said frequency analyzing means; 

[a] dither generating means for generating a dither 

signal [, which is a signal] of high frequencies beyond [an] the 

audible range ; 

[a] second noise level calculating means for calculating 
a noise level of the dither signal generated by said dither 
generating means; 

[a] normalizing means for normalizing the noise level 
calculated by said second noise level calculating means based on 
[the basis of] the average noise level calculated by said first 
noise level calculating means; 

[a] first oversampling means for oversampling said first 
digital signal at a sampling frequency of m (m is the positive 
integer ^2) X fs (Hz) ; 

[an] adding means for adding the multi-bit digital signal 
oversampled by said first oversampling means to the dither signal 

[whose] having a noise level [has been] normalized by said 

i- 
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normalizing means ; 

[a] second oversampling means for oversampling an addition 
output of said adding means at a sampling frequency of n (n is 
the positive integer z 2) X fs (Hz); and 

[a] a£ modulating means for converting a multi-bit digital 
signal oversampled by said second oversampling means into a 1-bit 
digital signal. 

--2. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 1, wherein the dither signal generated by 
said dither generating means is sampled at [the] a same sampling 
frequency as the sampling frequency of said first oversampling 
means . 

--3. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 1, wherein a word length of the dither signal 
generated by said dither generating means is substantially equal 
to a word length of the mult i -bit digital signal sampled by said 
first oversampling means. . . 

--4. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 1, wherein said normalizing means comprises: 
[a] gain calculating means for calculating an equalizing 
coefficient for equalizing the noise level calculated by said 
second noise level calculating means with the average noise level 
calculated by said first noise level calculating, means; 

[a] frequency characteristic limiting means for generating 
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a filter coefficient for limiting a frequency characteristic of 
the dither signal from said dither generating means and 
subjecting the dither signal to frequency characteristic limiting 
processing using the filter coefficient; and 

[a] gain adjusting means for adjusting a noise level of 
[a filter] an output from said frequency characteristic limiting 
means by using said equalizing coefficient from said gain 
calculating means. 

--5. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 4, wherein said frequency characteristic 
limiting means of said normalizing means generates a filter 
coefficient based on a band-pass filter characteristic, and 
subjects said dither signal to frequency characteristic limiting 
processing using the filter coefficient. 

--6. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 5, wherein said frequency * characteristic 
limiting means of said normalizing means further generates a l/f 
filter coefficient based on a gradient filter characteristic 
having a gradient of l/f (f is frequency) in addition to the 
filter coefficient based on said band-pass filter characteristic, 
and subjects said dither signal to frequency characteristic 
limiting processing using the two filter coefficients. 

--7. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 6, wherein said frequency characteristic 
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limiting means of said normalizing means subjects said dither 
signal to first frequency characteristic limiting processing 
using said 1/f filter coefficient, and then subjects an output 
of said frequency range limiting processing to second frequency 
characteristic limiting processing using said l/f filter 
coefficient based on said band-pass filter characteristic. 

--8. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 6, wherein said frequency characteristic 
limiting means of said normalizing means subjects said dither 
signal to frequency characteristic limiting processing using a 
combined filter coefficient obtained by combining said l/f filter 
coefficient with said filter coefficient based on said band-pass 
filter characteristic . 

--9. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 4, wherein said frequency characteristic 
limiting means of said normalizing means calculates a [filter 
coefficient based on a] combined filter characteristic obtained 
by combining a band-pass filter characteristic with a l/f filter 
characteristic, and subjects said dither signal to frequency 
characteristic limiting processing using the combined filter 
coefficient . 

--10. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 4, wherein said frequency characteristic 
limiting means of said normalizing means comprises: 
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[a] band-pass filter characteristic producing means for 
producing a band-pass filter characteristic; 

[a] frequency characteristic gradient calculating means 
for calculating a gradient of a frequency characteristic of said 
first digital signal based on [the basis of] the result of the 
frequency analysis obtained by said frequency analyzing means; 
and 

a filter characteristic producing means for producing a 
filter characteristic based on the gradient calculated by said 
frequency characteristic gradient calculating means[;] x 

whereby said frequency characteristic limiting means of 
said normalizing means generates a filter coefficient obtained 
[from a filter characteristic obtained] by combining the 
band-pass filter characteristic with the filter characteristic 
based on said gradient, and then subjects said dither signal to 
frequency characteristic limiting processing using the filter 
coefficient . 

--11. (Amended) A digital signal processing method for 
converting a first digital signal having a sampling frequency of 
fs (Hz) and a [multi-bit] plurality of bits as [a] quantization 
[bit] bits into a second digital signal having a sampling 
frequency of m (m is a positive integer 2) X n (n is a positive 
integer z 2) X fs (Hz) and one bit as a quantization bit, said 
digital signal processing method comprising: 

a frequency analyzing step for subjecting said [inputted] 
first digital signal to frequency analysis processing; 
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a first noise level calculating step for calculating an 
average noise level of a predetermined range of said first 
digital signal based on [the basis of] a result of the frequency 
analysis obtained by said frequency analyzing step; 

a second noise level calculating step for calculating a 
noise level of a dither signal generated by a dither generating 
means [for generating the dither signal] , [which] wherein said 
dither signal is a signal of high frequencies beyond [an] the 
audible range; j 

a normalizing step for normalizing the noise level 
calculated by said second noise level calculating step based on 
[the basis of] the average noise level calculated by said first 
noise level calculating step; 

a first oversampling step for oversampling said first 
digital signal at a sampling frequency of m (m is the positive 
integer * 2) X fs (Hz) ; 

an adding step for adding the multi-bit digital signal 
oversampled by said first oversampling step to the dither signal 
[whose] having a noise level [has been] normalized by said 
normalizing step; 

a second oversampling step for oversampling an addition 
output of said adding step at a sampling frequency of n (n is the 
positive integer ^ 2) X fs (Hz) ; and 

a a£ modulating step for converting a multi-bit digital 
signal oversampled by said second oversampling step into a 1-bit 
digital signal. 
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--12. (Amended) A digital signal processing apparatus for 
converting a first digital signal having a sampling frequency of 
fs (Hz) and a [multi-bit] plurality of bits as [a] quantization 
[bit] bits into a second digital signal having a sampling 
frequency of m (m is a positive integer ^2) X n (n is a positive 
integer * 2) X fs (Hz) and one bit as a quantization bit, said 
digital signal processing apparatus comprising: 

[a] frequency analyzing means for subjecting said first 
digital signal inputted thereto to frequency analysis processing; 

[a] first noise level calculating means for calculating 
an average noise level of a predetermined range of said first 
digital signal based on [the basis of] a result of the frequency 
analysis obtained by said frequency analyzing means; 

[a] spectrum generating means for generating a spectrum 
of a signal of high frequencies beyond [an] the audible range 
based on [the basis of] the result of the frequency analysis 
obtained by said frequency analyzing means ; 

[a] second noise level calculating means for calculating 
a noise level of the spectrum generated by said spectrum 
generating means; 

[a] normalizing and waveform synthesizing means for 
normalizing the noise level of the spectrum calculated by said 
second noise level calculating means based on [the basis of] the 
average noise level calculated by said first noise level 
calculating means [, ] and for synthesizing a temporal waveform 
signal based on the spectrum; 

[a] first oversampling means for oversampling said first 
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digital signal at a sampling frequency of m (m is the positive 
integer * 2) X fs (Hz); 

[an] adding means for adding the mult i -bit digital signal 
oversampled by said first oversampling means to the signal of 
high frequencies beyond the audible range, the signal of high 
frequencies beyond the audible range having the noise level 
normalized by said normalizing and waveform synthesizing means 
and being synthesized into a waveform by said normalizing and 
waveform synthesizing means; 

[a] second oversampling means for oversampling an addition 
output of said adding means at a sampling frequency of n (n is 
the positive integer z 2) X fs (Hz) ; and 

[a] a£ modulating means for converting a multi-bit digital 
signal oversampled by said second oversampling means into a 1-bit 
digital signal . 

--13. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 12, wherein said spectrum generating means 
comprises : 

[a] spectrum calculating means for calculating a spectrum 
of a noise level in a predetermined range from the result of the 
frequency analysis obtained by said frequency analyzing means; 

[a] spectrum selecting means for selecting a spectrum line 
having a high noise level from [said] the result of the frequency 
analysis and the spectrum calculated by said spectrum calculating 
means ; 

[a] harmonic spectrum generating means for generating a 
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harmonic spectrum of the spectrum line having the high noise 
level selected by said spectrum selecting means;, and 

[a] spectrum adding means for adding a spectrum based on 
[the basis of] the harmonic spectrum generated by said harmonic 
spectrum generating means. 

--14. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 12, wherein said normalizing and waveform 
synthesizing means comprises: 

[a] gain calculating means for calculating an equalizing 
coefficient for equalizing the noise level calculated by said 
second noise level calculating means with the average noise level 
calculated by said first noise level calculating means; 

[a] gain adjusting means for adjusting the noise level of 
the spectrum of the signal of high frequencies beyond the audible 
range from said spectrum generating means by using said 
equalizing coefficient calculated by said gain calculating means; 
and 

[a] waveform synthesizing means for generating a temporal 
waveform signal of said spectrum whose noise level is adjusted 
by said gain adjusting means. 

--15. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 13, wherein said spectrum adding means 
comprises a first spectrum adding means and said spectrum 
generating means further comprises: 

[a] multiplying means for multiplying a spectrum of a 
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signal of high frequencies beyond the audible range generated by 
a spectrum generating means of another channel by a controllable 
combining coefficient; and 

[a] second spectrum adding means for adding the spectrum 
from said first spectrum adding means to an output of said 
multiplying means and thereby generating a spectrum tallowing 
control of] for controlling a degree of separation between at 
least two channels. 

--16. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 14, wherein said normalizing and waveform 
synthesizing means further comprises: 

[a] gradient filter characteristic producing means for 
producing a gradient filter characteristic having a gradient of 
1/f (f is frequency) ; and 

[a] multiplying means for multiplying the spectrum from 
said spectrum generating means by said gradient filter 
characteristic and supplying an output of the multiplication to 
said gain adjusting means. 

--17. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 14, wherein said normalizing and waveform 
synthesizing means further comprises: 

[a] frequency characteristic gradient calculating means 
for calculating a gradient of a frequency characteristic in a 
predetermined range of said first digital signal from the result 
of the frequency analysis obtained by said frequency analyzing 
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means ; 

[a] gradient characteristic producing means for producing 
a gradient characteristic based on the gradient calculated by- 
said frequency characteristic gradient calculating means; and 

[a] multiplying means for multiplying the spectrum from 
said spectrum generating means by the gradient characteristic 
produced by said gradient characteristic producing means and 
supplying an output of the multiplication to said gain adjusting 
means . 

--18. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 14 , wherein said normalizing and waveform 
synthesizing means further comprises: 

[a] frequency characteristic gradient calculating means 
for calculating a gradient of a frequency characteristic in a 
predetermined range of said first digital signal from the result 
of the frequency analysis obtained by said frequency analyzing 
means ; 

[a] gradient characteristic producing means for producing 
a gradient characteristic based on the gradient calculated by 
said frequency characteristic gradient calculating means; 

[a] flat characteristic generating means for generating 
a flat frequency characteristic; 

[a] third noise level calculating means for calculating 
a noise level of a predetermined range of said first digital 
signal based on [the basis of] the result of the frequency 
analysis obtained by said frequency analyzing means; 
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[a] characteristic selecting means for selecting between 
the gradient characteristic from said gradient characteristic 
producing means and the flat characteristic from said flat 
characteristic generating means based on [the basis of] the noise 
level calculated by said third noise level calculating means; and 

[a] multiplying means for multiplying the spectrum from 
said spectrum generating means by a characteristic selected by 
said characteristic selecting means and supplying an output of 
the multiplication to said gain adjusting means. 

--19. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 14, wherein said normalizing and waveform 
synthesizing means further comprises: 

[a] frequency characteristic gradient calculating means 
for calculating a gradient of a frequency characteristic in a 
predetermined range of said first digital signal from the result 
of the frequency analysis obtained by said frequency analyzing 
means ; 

[a] third noise level calculating means for calculating 
a noise level of a predetermined range of said first digital 
signal based on [the basis of] the result of the frequency 
analysis obtained by said frequency analyzing means; 

[a] gradient coefficient generating means for generating 
a gradient coefficient based on the noise level calculated by 
said noise level calculating means; 

[a] first multiplying means for multiplying the gradient 
of the frequency characteristic calculated by said frequency 
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characteristic gradient calculating means by the gradient 
coefficient generated by said gradient coefficient generating 
means ; 

[a] gradient characteristic producing means for producing 
a gradient characteristic based on an output of the 
multiplication of said first multiplying means; and 

[a] second multiplying means for multiplying the spectrum 
from said spectrum generating means by the gradient 
characteristic produced by said gradient characteristic producing 
means and supplying an output of the multiplication to said gain 
adjusting means. 

--20. (Amended) A digital signal processing method for 
converting a first digital signal having a sampling frequency of 
fs (Hz) and a [multi-bit] plurality of bits as [a] quantization 
[bit] bits into a second digital signal having a sampling 
frequency of m (m is a positive integer a 2) X n (n is a positive 
integer * 2) X fs (Hz) and one bit as a quantization bit, said 
digital signal processing method comprising: 

a frequency analyzing step for subjecting said inputted 
first digital signal to frequency analysis processing; 

a first noise level calculating step for calculating an 
average noise level of a predetermined range of said first 
digital signal based on [the basis of] a result of the frequency 
analysis obtained by said frequency analyzing step; 

a spectrum generating step for generating a spectrum of 
a signal of high frequencies beyond [an] the audible range based 
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on [the basis of] the result of the frequency analysis obtained 
by said frequency analyzing step; 

a second noise level calculating step for calculating a 
noise level of the spectrum generated by said spectrum generating 
step ; 

a normalizing and waveform synthesizing step for 
normalizing the noise level of the spectrum calculated by said 
second noise level calculating step based on [the basis of] the 
average noise level calculated by said first noise level 
calculating step [ , ] and for synthesizing a temporal waveform 
signal based on the spectrum; 

a first oversampling step for oversampling said first 
digital signal at a sampling frequency of m (m is the positive 
integer z 2) X fs (Hz) ; 

an adding step for adding the mult i -bit digital signal 
oversampled by said first oversampling step to the signal of high 
frequencies beyond the audible range, the signal of high 
frequencies beyond the audible range having the noise level 
normalized by said normalizing and waveform synthesizing step and 
being synthesized into a waveform by said normalizing and 
waveform synthesizing step; 

a second oversampling step for oversampling an addition 
output of said adding step at a sampling frequency of n (n is the 
positive integer * 2) X fs (Hz); and 

a a]T modulating step for converting a multi-bit digital 
signal oversampled by said second oversampling step into a 1-bit 
digital signal . 
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--21. (Amended) A digital signal processing apparatus for 
converting a first digital signal having a sampling frequency of 
fs (Hz) and a [multi-bit] plurality of bits as [a] quantization 
[bit] bits into a second digital signal having a sampling 
frequency of m (m is a positive integer ^2) X n (n is a positive 
integer z 2) X fs (Hz) and one bit as a quantization bit, said 
digital signal processing apparatus comprising: 

[a] frequency analyzing means for subjecting said first 
digital signal inputted thereto to frequency analysis processing; 

[a] high-frequency signal generating means for generating 
a signal of high frequencies beyond an audible range based on 
[the basis of] a result of the frequency analysis obtained by 
said frequency analyzing means; 

[a] first oversampling means for oversampling said first 
digital signal at a sampling frequency of m (m is the positive 
integer * 2) X fs (Hz) ; 

[an] adding means for adding the mult i -bit digital signal 
oversampled by said first oversampling means to the signal of 
high frequencies generated by said high-frequency signal 
generating means; 

[a] second oversampling means for oversampling an addition 
output of said adding means at a sampling frequency of n (n is 
the positive integer a 2) X fs (Hz) ; and 

[a] a£ modulating means for converting a multi-bit digital 
signal oversampled by said second oversampling means into a 1-bit 
digital signal. 
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--22. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 21, wherein said high-frequency signal 
generating means comprises: 

[a] spectrum copying means for copying a spectrum in a 
predetermined range of the result of the frequency analysis 
obtained by said frequency analyzing means and generating a 
spectrum portion for forming the signal of high frequencies 
beyond the audible range by using the copied spectrum for a 
plurality of blocks of the signal ; 

[a] frequency characteristic gradient calculating means 
for calculating a gradient of a frequency characteristic of said 
first digital signal from the result of the frequency analysis 
obtained by said frequency analyzing means; 

[a] gain calculating means for calculating a gain to be 
provided to said spectrum portion for forming the signal of high 
frequencies beyond the audible range, from the gradient 
calculated by said frequency characteristic gradient calculating 
means ; 

[a] gain adjusting means for adjusting a gain of said 
spectrum portion for forming the signal of high frequencies 
beyond the audible range t / said spectrum portion being generated 
by using the copied spectrum for the plurality of- blocks by said 
spectrum copying means,] based on [the basis of] the gain 
calculated by said gain calculating means; 

[a] spectrum adding means for adding said spectrum portion 
for forming the signal of high frequencies beyond the audible 
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range, said spectrum portion being adjusted in gain by said gain 
adjusting means, to each frequency; and 

a waveform synthesizing means for generating a temporal 
waveform signal as the signal of high frequencies beyond the 
audible range from the added spectrum from said spectrum adding 
means . 

--23. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 21, wherein said high-frequency signal 
generating means comprises: 

[a] first noise level calculating means for calculating 
an average noise level of a predetermined range of said first 
digital signal based on [the basis of] the result of the 
frequency analysis obtained by said frequency analyzing means; 

[a] dither generating means for generating a dither 
signal, which is the signal of high frequencies beyond the 
audible range; 

[a] second noise level calculating means for calculating 
a noise level of the dither signal generated by said dither 
generating means; and 

[a] normalizing means for normalizing the noise level 
calculated by said second noise level calculating means based on 
[the basis of] the average noise level calculated by said first 
noise level calculating means. 

--24. (Amended) [A] The digital signal processing apparatus 
as claimed in claim 21, wherein said high-frequency signal 
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generating means comprises: 

[a] first noise level calculating means for calculating 
an average noise level of a predetermined range of said first 
digital signal based on [the basis of] the result of the 
frequency analysis obtained by said frequency analyzing means; 

[a] spectrum generating means for generating a spectrum 
of the signal of high frequencies beyond the audible range based 
on [the basis of] the result of the frequency analysis obtained 
by said frequency analyzing means; 

[a] second noise level calculating means for calculating 
a noise level of the spectrum generated by said spectrum 
generating means; and 

[a] normalizing and waveform synthesizing means for 
normalizing the noise level of the spectrum calculated by said 
second noise level calculating means based on [the basis of] the 
average noise level calculated by said first noise level 
calculating means!,] and for synthesizing a temporal waveform 
signal based on the spectrum. 

--25. (Amended) A digital signal processing method for 
converting a first digital signal having a sampling frequency of 
fs (Hz) and a [multi-bit] plurality of bits as [a] quantization 
[bit] bits into a second digital signal having a sampling 
frequency of m (m is a positive integer ^ 2) X n (n is a positive 
integer z 2) X fs (Hz) and one bit as a quantization bit, said 
digital signal processing method comprising: 

a frequency analyzing step for subjecting said [inputted] 
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first digital signal to frequency analysis processing; 

a high-frequency signal generating step for generating 
a signal of high frequencies beyond [an] the audible range based 
on [the basis of] a result of the frequency analysis obtained by 
said frequency analyzing step; 

a first oversampling step for oversampling said first 
digital signal at a sampling frequency of m (m is the positive 
integer ^2) X fs (Hz) ; 

an adding step for adding the multi-bit digital signal 
oversampled by said first oversampling step to the signal of high 
frequencies generated by said high-frequency signal generating 
step; 

a second oversampling step for oversampling an addition 
output of said adding step at a sampling frequency of n (n is the 
positive integer £.2) X fs (Hz); and 

a a£ modulating step for converting a multi-bit digital 
signal oversampled by said second oversampling step into a 1-bit 
digital signal. 
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